In order to investigate the role of the C-terminal dityroget proteins. Instead, there is a conserved dityrosine sine motif, mutations were made in the hub1 cDNA and motif proximal to the terminal nonconserved amino their ability to rescue the lethality of the null mutant was acid. In S. cerevisiae, high molecular weight adducts examined. Surprisingly, the hub1 cDNA lacking one or can be formed in vivo from Hub1, but the structure of both of these tyrosines was still able to rescue the null these adducts is not known, and they could be either allele, and cells containing the cDNA lacking both tyrocovalent or noncovalent [1, 5]. The budding yeast sines grew at the same rate as those containing the wild-HUB1 gene is not essential, but ⌬hub1 mutants display type cDNA ( Figures 1F and 1G) . Deleting more residues defects in mating [1]. Here, we report that fission yeast upstream of the dityrosine motif abrogated complemenhub1 is an essential gene, whose loss results in cell tation. Furthermore, mutation of the tyrosines to several cycle defects and inefficient pre-mRNA splicing. A other combinations of amino acids still resulted in comscreen for Hub1 interactors identified Snu66, a compoplementation ( Figure 1F ). These data indicate that the nent of the U4/U6.U5 tri-snRNP splicing complex. Furconserved dityrosine motif is not required for the essenthermore, overexpression of Snu66 suppresses the tial role of Hub1 in fission yeast.
To test whether the interaction between Hub1 and although ⌬snu66 cells display defects in splicing at low temperatures [9, 10]. In contrast, we found that S. pombe Snu66 is physiologically significant, we overexpressed snu66 cDNA in the hub1-4 mutant. Overexpression of snu66 is an essential gene, the loss of which results in defects in pre-mRNA splicing ( Figure S2 ). the snu66 cDNA was partially able to rescue the hub1-4 mutant, as these cells acquired the ability to form colo-
The interaction between Hub1 and Snu66 suggested The defects are not restricted to genes involved in cell produced cDNA species of a size equivalent to the uncycle regulation, as nonessential genes such as pus1 are also affected. spliced transcripts of the pus1, sec13, rpa43, and rad24 Defects in pre-mRNA splicing factors presumably result with its role in splicing, we found that SpSnu66 is localized to the nucleus ( Figure 4A) . Strikingly, in nmt81hub1 in cell cycle arrest because certain key cell cycle factors have introns, and a reduction in splicing efficiency resnu66-myc cells grown in the presence of thiamine, this pattern of staining was severely disrupted. The Snu66 sults in reduced levels of the corresponding proteins, leading to a block in cell cycle progression. In S. pombe, signal was found predominantly in the cytoplasm ( Figure  4D) , whereas in cells grown in the absence of thiamine, it is difficult to assign cell cycle defects in splicing mutants to inefficient splicing of a particular gene, as apwhich are phenotypically comparable to wild-type, the signal was nuclear ( Figure 4C) . A similar delocalization proximately 45% of genes have introns.
At the molecular level, we find that Hub1 interacts was observed in the hub1-4 allele when shifted to the restrictive temperature (Figure 4F ), whereas the localizawith a specific component of the U4.U6/U5 tri-snRNP, Snu66, and that this interaction is conserved evolutiontion of Snu66 in hub1-4 at 25ЊC was nuclear ( Figure 4E Figure S4 ). These data suggest that a role for Hub1 in both S. pombe and S. cerevisiae the nucleus. Thus, the nuclear localization of Snu66 is dependent on Hub1 function, but the Hub1-Snu66 intercomponents as well as 58 newly identified proteins, but did not identify Ubl5 [18] . Purification of the yeast U4.U6/ action does not function solely to effect nuclear localization. The hub1-4 mutant displays defects in splicing after U5 tri-snRNP, including Snu66, have not identified Hub1 [6, 7] . One possibility is that Hub1 mediates some of just 1 hr at the restrictive temperature ( Figure 3A) . At this point, however, Snu66 is still concentrated in the the rearrangements that take place during spliceosome formation and that it does so via its interaction with nucleus (data not shown), and so the earliest defect in splicing may not be due to the cytoplasmic mislocalizaSnu66. It is possible that Hub1 affects the tri-snRNP stability via its associations with Snu66, but this seems tion that is observed at later time points.
Is Hub1 a component of the spliceosome? One study unlikely, as immunodepletion of the human homolog of Snu66 did not result in destabilization of the tri-snRNP found that the human homolog of Hub1 copurified with an intermediary splicing complex, B*, which is poised [19] . Furthermore, we have found that after 1 hr at the restrictive temperature in the hub1-4 mutant, Snu66 is to catalyze splicing [8], and another has found that Ubl5 is part of spliceosomal complex B just prior to activation still associated with the U4, U5, and U6 snRNAs, suggesting that the tri-snRNP is still intact (data not shown). but after incorporation of the tri-snRNP [17]. However, in another report, functional, human spliceosomes were Previous studies in budding yeast have found that, in a similar manner to many ubiquitin-like proteins, Hub1 isolated that comprised all previously known splicing
